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ABSTRACT

We report a 38-year-old woman with a malignant catecholamine-secreting
vagal paraganglioma. In the preceding year she had intermittent severe fron-
toparietal headaches. While she was receiving radiotherapy (35 Gy in 15 fractions)
she developed palpitations, which steadily worsened over the following three
years. A repeat CT scan showed no change in the size of the tumor. Urinary cat-
echolamines were elevated and a MIBG scan showed increased uptake in the re-
gion of the vagal paraganglioma. She underwent near total resection of her tumor
via a Fisch type C approach. Pathological examination showed a paraganglioma
with metastasis involving a cervical lymph node. The palpitations and headaches
resolved completely after surgery. This report and other published case reports
suggest that catecholamine secretion from head and neck paragangliomas does not
appear to respond to radiotherapy. Patients with cardiovascular symptoms from
catecholamine-secreting paragangliomas are best managed surgically.
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Figure 2 131Iodine meta-iodobenzylguanidine (MIBG)
scan showing increased uptake localized to the region of
the tumor.

tests, mildly elevated urinary catecholamines were
noted: normetanephrines, 3.8 micromol/ deciliter
(normal, up to 3.3 micromol/ deciliter); meta-
nephrines, 0.4 micromol/deciliter (normal, up to
1.7 micromol/deciliter); and vanillymandelic acid,
18 micromol/deciliter (normal, 6–36 micromol/
deciliter). A 131I-meta-iodobenzylguanidine (MIBG)
scan (Fig. 2) showed markedly increased uptake
localized to the region of the tumor. Again CT
showed no change in the size of the tumor.

In preparation for surgery she was com-
menced on both � and �-blockers. An arteriogram
(Fig. 3) was performed and the tumor was em-
bolized. The tumor was resected subtotally via a
Fisch type C approach. A small amount of tumor
was left at the skull base attached to the internal
carotid artery (ICA). Complete removal would have
required resection of the ICA. A selective neck dis-
section of level II was performed. The superior part
of level V was dissected at the same time. The pa-
tient’s cardiovascular symptoms and headaches re-
solved completely after surgery.

Pathology showed a tumor composed of large
chief cells arranged in a typical “zellballen” pattern.
There was no significant cytological atypia. Sus-

Figure 1 Axial computed tomography showing a large
right-sided parapharyngeal mass.

CASE REPORT

A 38-year-old woman presented with a brief his-
tory of right-sided throat discomfort. In the pre-
ceding year she had experienced intermittent severe
frontoparietal headaches. A pulsatile submucosal
swelling was present on the right side of her soft
palate. The remainder of her examination was nor-
mal. Computed tomography (CT) (Fig. 1) showed
a large right-sided parapharyngeal mass. There was
no bony erosion. A vagal paraganglioma was diag-
nosed.

The patient had no history of palpitations be-
fore beginning radiotherapy, and urinary catechola-
mines were not measured. While receiving radio-
therapy she developed palpitations, light-headedness,
and sweating, which initially were attributed to the
radiotherapy treatment itself. However, the symp-
toms persisted after the completion of radiotherapy
(35 Gy in 15 fractions) and steadily worsened over
the next three years. Eventually after two normal
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Figure 3 Carotid arteriogram showing displacement of
the internal carotid artery anteriorly and marked enhance-
ment of the tumor.

Figure 4 Photomicrograph showing chief cells, with no
significant cellular atypia and typical zellballen pattern.

tentacular cells were surrounded by thin fibrovas-
cular septa (Fig. 4). Immunohistochemical staining
showed strong staining of chief cells with chromo-
granin (Fig. 5a) and of sustentacular cells with S-
100 (Fig. 5b). The histopathological diagnosis was
a paraganglioma with metastasis present within the
subcapsular sinus of one cervical lymph node.

Subsequently the patient underwent a thyro-
plasty for right vagal palsy. After two years of fol-
low up, her cardiovascular symptoms and headaches
have not recurred and serial CT scans have shown
no change in the residual tumor.

DISCUSSION

We have presented a 38-year-old woman with a ma-
lignant, catecholamine-secreting vagal paraganglioma
who was symptomatic with headaches and palpita-

tions. Catecholamine secretion was confirmed by
elevated urinary catecholamines and increased up-
take in the region of the vagal paraganglioma on
MIBG scanning. Pathologic examination confirmed
the diagnosis of paraganglioma and revealed the
presence of metastatic tumor in a lymph node,
thereby fulfilling the criteria for malignancy.

Vagal paragangliomas are rare tumors. Ap-
proximately 200 cases have been reported in the
medical literature.1 This figure is almost certainly
an underestimate and many cases are probably not
reported. Ten to 19% of vagal paragangliomas are
malignant,2,3 and 1 to 3% of head and neck para-
gangliomas secrete catecholamines and are func-
tionally active.4

The rates of local control of vagal paragan-
gliomas and jugular paragangliomas with radiother-
apy and surgery are similar, although radiotherapy
is thought to be associated with a lower rate of com-
plications.1,5–8 The outcomes of surgery and radio-
therapy are not exactly comparable. In the context
of head and neck paragangliomas, the term “local
control” has two different meanings—one for sur-
gery and another for radiotherapy. Surgery aims to
remove the entire tumor completely and local con-
trol refers to no evidence of a local recurrence after
surgery. Radiotherapy does not usually result in com-
plete disappearance of the tumor, and local control
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Figure 5 Immunohistochemical staining of the chief cells with (A) chromogranin and of the sustentacular cells with 
S-100 (B).

refers to no evidence of tumor progression after ra-
diotherapy. Furthermore, surgery and radiotherapy
are usually compared on the basis of retrospective
series and sometimes modern radiotherapy tech-
niques have been compared to outdated surgical
techniques or vice versa. Our current approach is to
treat most carotid body tumors and tympanic para-
gangliomas surgically. Vagal and jugular paragan-
gliomas are treated with radiotherapy to minimize
morbidity. Surgery is reserved for salvage.

The presence of metastatic paraganglioma
tissue is often accepted as proof of malignancy.
Brewis et al9 performed an extensive review of meta-
static jugular paragangliomas and found a “death
rate” of 68%. Of six patients with cervical lymph
node metastases, three were treated with radiother-
apy alone and three with radiotherapy and surgery.
All six patients died of their disease. Two patients
with cervical lymph node metastases were treated
with surgery alone; one died perioperatively and
one was still alive at 5 years. Distant recurrences were

treated with radiotherapy alone in 7 patients (2 alive
with follow-up of 3 and 17 years, respectively), sur-
gery alone in 11 patients (4 alive with follow-up of
4 months to 13 years), and surgery and radiother-
apy combined in 16 patients (6 patients alive with
follow-up of 9 months to 21 years). The majority
(97%) had persistent or recurrent local disease, and
75% developed distant metastases (lung, bone, liver,
brain). Although the mechanism of death is stated,
presumably patients who died of their disease died
from involvement of vital structures or general de-
terioration, including aspiration pneumonia related
to cranial nerve palsies.

A detailed history and examination looking
for symptoms or signs of catecholamine secretion
should be performed in all patients with paragan-
gliomas of the head and neck. Symptoms of cate-
cholamine secretion include palpitations, chest pain,
headaches, perspiration, facial flushing, nausea, anx-
iety, tremor, and weight loss. Hypertension may be
episodic and disappear upon standing. All patients
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with a history suggestive of catecholamine secre-
tion should be screened with measurement of 24-
hour urinary catecholamines. Localization studies
(MIBG scan, selective venous sampling) confirm
the site of catecholamine secretion. Although the
significance of the headaches was not appreciated
at the time, in retrospect, catecholamine secretion
probably caused the intermittent severe frontopari-
etal headaches noted before our patient began ra-
diotherapy. They resolved completely after surgery.
Therefore, radiotherapy did not cause the secretion
of catecholamine from the tumor.

We were unable to find any reports of con-
trol of catecholamine secretion from a paraganglioma
with radiotherapy of the head and neck. There are
two reports of catecholamine secretion after radio-
therapy. Schwaber et al10 reported a patient with a
catecholamine-secreting jugular paraganglioma and
hypertension. After radiotherapy (4750 rads over a
2-month period), no changes were observed in tumor
size or in the elevated catecholamine level despite
follow up for 20 months. The patient’s hyperten-
sion was controlled with phenoxybenzamine (an �-
blocker). Duke et al11 reported a patient with a cat-
echolamine-secreting jugular paraganglioma. The
patient was eventually treated with partial resection
of the tumor and postoperative radiotherapy (3000
rads over three weeks). Although symptomatically
the patient improved, hypertension and elevated uri-
nary catecholamines persisted. Catecholamine secre-
tion from the vagal paraganglioma in our patient
did not respond to radiotherapy (35 Gy in 3 weeks).
Radiotherapy did appear to result in local control
because there was no growth of the tumor in the 3
years between radiotherapy and surgery.

The possibility exists that a higher dose of ra-
diotherapy may have been effective in controlling
the catecholamine secretion although this response
seems unlikely given what is known about the effect
of radiotherapy on cellular viability in paragan-
gliomas. Paragangliomas are composed of chief cells
and sustentacular cells. Within the cytoplasm of the
chief cells are secretory granules containing cate-
cholamines. Persistent chief cells have been found

after radiotherapy,12 and this may explain why cate-
cholamine secretion persists after radiotherapy.

Surgical excision, following � and � block-
age, results in cessation of cardiovascular symptoms
and normalization of catecholamine levels. Schwaber
et al4 report three cases of catecholamine-secreting
head and neck paragangliomas, all of which were
treated surgically. Symptoms resolved in two pa-
tients, and the other patient died postoperatively of
a pulmonary embolus. Reuland et al13 reported one
case of a catecholamine-secreting jugular paragan-
glioma associated with resolution of hypertension
and return of urinary catecholamine levels to nor-
mal after surgical resection. Matishak et al14 re-
ported two cases of catecholamine-secreting para-
gangliomas of the skull base; both were treated
surgically and hypertension resolved. Tannir et al15

reported one case of a symptomatic, markedly hy-
pertensive man with a catecholamine-secreting vagal
paraganglioma that was treated surgically. After sur-
gery the symptoms resolved, and both blood pressure
and the levels of urinary catecholamines returned to
normal. Our patient became asymptomatic after near
total resection of her catecholamine-secreting vagal
paraganglioma and has remained asymptomatic after
2 years of follow-up. In symptomatic patients with
widespread metastases from paragangliomas, treat-
ment with 131I MIBG should be considered.16

Schwaber et al4 also detailed the perioperative
management of a patient with a catecholamine-
secreting paraganglioma of the head and neck. The
strategy is similar to the perioperative management
of a pheochromocytoma with control of tachycar-
dia and hypertension with � and �-blockers several
weeks before the operation. Intraoperative measures
include the avoidance of certain medications that
may precipitate a hypertensive crisis (atropine, halo-
thane, and curare) and aggressive volume replace-
ment. Alpha and � blockade is stopped in the peri-
operative period once the patient is considered stable.

We conclude that malignancy and catecho-
lamine secretion can occur together in the same vagal
paraganglioma. This report and two other case re-
ports suggest that catecholamine secretion from para-
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gangliomas of the head and neck does not appear to
respond to radiotherapy. Patients with cardiovascu-
lar symptoms from catecholamine-secreting para-
gangliomas of the head and neck are best managed
surgically.
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